Differences in daunomycin retention in sensitive and resistant P388 leukemic cells as determined by digitized video fluorescence microscopy.
Cellular uptake and binding of daunomycin were studied using the digitized video fluorescence microscopy technique, in a sensitive and a resistant subline of P388 leukemic ascites tumor cells. When a 60-min time course of uptake was monitored, the sensitive cells had a 4-fold greater uptake than did the resistant cells. When the cells were perfused with drug-free medium, identical exchangeable levels of the drug were lost from both sublines. The difference in drug uptake could be accounted for entirely on the basis of differences in a slowly exchanging drug fraction which probably represents bound intracellular drug. In glucose-free medium, uptake of daunomycin was accelerated by metabolic inhibition to a greater extent in resistant than in sensitive cells. Furthermore, there was minimal decrease in the fluorescence when both sublines were perfused with drug-free medium. The addition of glucose to this medium induced a significant decrease in fluorescence in resistant but not in sensitive cells. These data raise the possibility that decreased drug uptake in resistant cells associated with decreased slowly exchanging drug fraction may be associated with an inherent defect in drug binding which is reversed by inhibition of energy metabolism. Parallel in vitro and in vivo studies revealed the presence of uptake heterogeneity; both sensitive and resistant cells contained subpopulations (20 to 30%) that have less or more fluorescence than the predominant pattern. This observation demonstrates the possible use of the digitized video fluorescence microscopy for recognizing subsets of cells with different drug susceptibility and to monitor the emergence of anthracycline-resistant cell populations.